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METHODS AND APPARATUS FOR ATTACHING A 
GRILL TO A MOTOR 

CROSS REFERENCE TO RELATED APPLICATION 

This application claims the benefit of U.S. Provisional Application No. 
60/173,164, filed December 27, 1999. 

BACKGROUND OF THE INVENTION 

This application relates generally to motors, and, more particularly, to 
mounting systems for motors. 

5 One type of motor includes an endshield and a motor shell attached 

together to form a motor housing. Often such motors utilize environmental air for 
cooling purposes and are thus often mounted adjacent meshed grills. Additionally, 
because of space constraints and structural considerations, these motors are often 
mounted directly to grills with mounting systems. 

10 Typically the mounting systems include a plurality of bolts attached to 

and extending from the motor housing. Such mounting systems are covered to 
prevent inadvertent contact with the bolts. Additionally, the mounting systems are 
subjected to stresses from supporting the weight of the motor and any associated 
attachments, i.e. fans, connected to the motor. Vibrations are induced within the 

15 mounting systems from motors that are operating. Additionally, vibrations induced 
within the grill are often transferred to the mounting system. As a result, often the 
mounting systems loosen and fail. 

To prevent such failures, typically the mounting systems include 
extensive damping systems to minimize the effects of the vibrations. Furthermore, 
20 because different motors utilize different motor housings, each motor uses a different 
mounting system. 

BRIEF SUMMARY OF THE INVENTION 

In an exemplary embodiment, a motor assembly includes an endshield 
configured to attach to a grill without any brackets and with a plurality of fasteners. 
The motor assembly includes a first motor including an endshield and a motor can. 
25 The endshield includes a plurality of first openings and a plurality of second openings. 

-1- 


03-DV-7038 


The first openings are sized to receive fasteners for attaching the endshield to the 
motor can. The second openings are sized to receive fasteners for attaching the 
endshield to the grill. In one embodiment, the endshield is formed with a plurality of 
bosses including a center opening sized to receive a fastener. The fastener 
5 simultaneously cuts threads within the boss openings and mounts the grill to the 
motor. The grill is configured to also mount to a second motor. Because the second 
motor includes openings positioned the same with respect to the grill, a universal grill 
may be mounted to both motors. The endshield mounting system eliminates a need 
for mounting systems that include pluralities of bracket. Furthermore, the endshield 
10 mounting system eliminates a need for a plurality of grills including different 
mounting arrangements. As a result, a motor assembly is provided that is reliable and 
cost-effective. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of an endshield for use with a motor; 

Figure 2 is a cross-sectional view of an alternative embodiment of an 
1 5 endshield for use with a motor; and 

Figure 3 is an enlarged cross-sectional view of the endshield shown in 
Figure 2 taken along area 3. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 is a perspective view of one embodiment of an endshield 40 
used in conjunction with a motor (not shown). The motor is used in a variety of 

20 applications. In one embodiment, the motor includes a motor housing assembly (not 
shown) including endshield 40 and a motor can (not shown) and is used in a heating, 
ventilation, and air conditioning system. In another embodiment, motor endshield 40 
is used with a NEMA 48 motor available from General Electric Industrial Systems, 
Fort Wayne, Indiana and endshield 40 is fabricated from die-cast aluminum. 

25 Endshield 40 has a circular bottom 42 and a side wall 44 extending substantially 
perpendicularly circumferentially from bottom 42. A plurality of first openings 46 are 
disposed within endshield bottom 42 and have a diameter 48 sized to receive motor 
fasteners (not shown) to attach endshield 40 to the motor can. In one embodiment, 
endshield 40 includes four first openings 46. Openings 46 are spaced 

30 circumferentially around endshield 40 at a diameter 50 measured with respect to a 
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center axis (not shown) of the motor. Diameter 50 is smaller than a diameter 52 of 
endshield 40. 

Endshield 40 also includes a plurality of bosses 60 extending from 
endshield bottom 42 a distance 64. In one embodiment, four bosses 60 are molded 
5 with endshield 40. Bosses 60 include a diameter 66 and are positioned at a bolt circle 
diameter 68 with respect to the center axis of the motor. Bolt circle diameter 68 is 
smaller than endshield diameter 52 and first opening location diameter 50. In one 
embodiment, bolt circle diameter 68 is approximately 4.33 inches. 

A plurality of second openings 70 are disposed within bosses 60. In 
10 one embodiment, endshield 40 includes four openings 70. Second openings 70 
include a diameter 72 sized to receive a plurality of fasteners (not shown in Figure 1) 
for attaching a grill (not shown) to endshield 40. Bosses 60 provide a greater surface 
area for thread engagement and thus, greater stability for the fasteners. Threads are 
formed within openings 70 by the fasteners as the fasteners mount the grill to 
15 endshield 40. In one embodiment, the fasteners are trilobular thread forming screws. 
Simultaneously forming the threads within openings 70 helps prevent loosening of the 
fasteners during operation of the motor. 

Figure 2 is a cross-sectional view of an alternative embodiment of an 
endshield 80 for use with a motor 82. Motor 82 is used in a variety of applications. 

20 In one embodiment, motor 82 includes endshield 80 and a motor shell (not shown) 
and is used in a heating, ventilation, and air conditioning system. In another 
embodiment, motor 82 is a NEMA 42 motor available from General Electric 
Industrial Systems, Fort Wayne, Indiana and endshield 80 is fabricated from deep- 
drawn steel Endshield 80 has a circular bottom 84 and a side wall 86 extending 

25 substantially perpendicularly from bottom 84 and circumscribing bottom 84. A flange 
88 extends from endshield bottom 84 and permits endshield 80 to attach to the motor 
shell. In one embodiment, endshield 80 has a diameter 96 and attaches to the motor 
shell with a toggle lock (not shown). 

Endshield 80 also includes a plurality of openings 100 disposed within 
30 endshield bottom 84. Openings 100 extend from an exterior surface 102 of endshield 
80 to an interior surface 104 of endshield 80. In one embodiment, endshield 80 
includes four openings 100. Each opening 100 has a diameter 106 sized to receive a 
mounting system 107 which includes a plurality of fasteners 108 for attaching a grill 
1 10 to endshield 80. Grill 1 10 is configured to attach to a second motor (not shown). 
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For example, fasteners 108 may also attach grill 1 10 to endshield 40 (shown in Figure 
1). In one embodiment, opening diameter 106 is approximately 0.25 inches. 
Openings 100 are circumferentially spaced within endshield bottom 84 and are 
positioned at a bolt circle diameter 112 with respect to a center axis 1 14 of motor 82. 
5 Bolt circle diameter 112 is smaller than endshield diameter 96. In one embodiment, 
bolt circle diameter 112 is equal bolt circle diameter 68 (shown in Figure 1) and is 
approximately 4.33 inches. 

A plurality of self-clinching nuts 120 are disposed within endshield 
openings 100. In one embodiment, self-clinching nuts 120 are pressed from within 
10 motor cavity 92 into endshield openings 100 prior to endshield 80 attaching to the 
motor shell. Self-clinching nuts 120 are sized to receive fasteners 108 and provide a 
threading area for fasteners 108 to secure grill 110 to endshield 80. In one 
embodiment, self-clinching nuts 120 are made of carbon steel with a zinc clear 
coating. 

1 5 Figure 3 is an enlarged cross-sectional view of endshield 80 taken 

along area 4 shown in Figure 3. Openings 100 are defined by an inner wall 130 
having a height 131 between endshield exterior surface 102 and interior surface 104. 
Openings 100 are sized to receive fasteners 108 and self-clinching nuts 120. 

Each self-clinching nut 120 is annular and includes a first body portion 
20 132 and a second body portion 134. First body portion 132 extends from second body 
portion 134 and has an outer diameter 136 smaller than an outer diameter 138 of 
second body portion 134. First body portion outer diameter 136 is slightly smaller 
than endshield opening diameter 106. Second body portion outer diameter 138 is 
larger than opening diameter 106. Accordingly, only self-clinching nut first body 
25 portion 132 is sized to be received within endshield opening 100. 

Additionally, self-clinching first body portion 132 has a thickness 140 
extending from a top surface 142 of first body portion 132 to second body portion 
134. Thickness 140 is less than opening inner wall height 131. Second body portion 
134 extends from first body portion 132 and has a thickness 144 larger than first body 
30 portion thickness 140. Second body portion thickness 144 extends between a top 
surface 150 and a bottom surface 152 of second body portion 134. 
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An opening 160 extends through self-clinching nut 120 and has a 
diameter 162. Opening diameter 162 is sized to receive fastener 108 and is constant 
between self-clinching nut top surface 142 and self-clinching nut bottom surface 152. 

Each fastener 108 includes a body portion 170 and a head portion 172. 
5 Fastener body portion 170 extends from head portion 172 and has a cylindrical cross- 
sectional profile and a diameter 174. Fastener body diameter 174 is approximately 
equal to self-clinching nut opening diameter 162. Fastener head portion 172 has a 
diameter 176 larger than endshield opening diameter 106. In one embodiment, 
fasteners 108 are trilobular thread forming screws that form threads within self- 
10 clinching nuts 120 while simultaneously securing grill 1 10 to motor 82. 

Grill 110 includes a plurality of openings 180 extending from a top 
surface 182 to a bottom surface 184 of grill 110. Each opening 180 has a diameter 
186 slightly larger than fastener body portion diameter 174 and smaller than fastener 
head portion diameter 176. Grill opening diameter 186 is constant from grill top 
15 surface 182 to grill bottom surface 184. Grill openings 180 are configured to permit 
grill 110 to either mount to motor 82 or to a second motor (not shown). In one 
embodiment, grill openings 180 are positioned to mount to any motor including a 
mounting system 107 including bolt circle diameter 68 or 1 12. 

During assembly of motor 82, self-clinching nut 1 10 is inserted within 
20 endshield opening 100 such that self-clinching nut first body portion 132 enters 
endshield opening 100 and circumferentially contacts opening inner wall 130 and self- 
clinching nut second body portion top surface 150 contacts endshield interior surface 
104 circumferentially around endshield opening 100. Because first body portion 
thickness 140 is less than opening inner wall height 131, first body portion top surface 
25 142 remains within endshield opening 100 a distance 200 from grill 110. Endshield 
80 is attached with the fasteners to the motor shell to complete the assembly of motor 
82. Fastener 108 is inserted through grill opening 180 and is tightened into endshield 
opening 100 to simultaneously cut threads within self-clinching nut 120 and secure 
grill 110 to motor 82. 

30 The above described motor endshield mounting system for attaching a 

grill to a motor assembly is cost-effective and reliable. Each motor includes an 
endshield including a plurality of attachment points for attaching the endshield to the 
motor assembly, and a plurality of openings for attaching the endshield to the grill. In 
each embodiment, the plurality of openings for attaching the endshield to the grill are 
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positioned at the same bolt circle diameter. The grill is configured to attach to the 
first motor or the second motor. As a result, endshields are provided which are 
reliable and cost-effective. 

While the invention has been described in terms of various specific 
embodiments, those skilled in the art will recognize that the invention can be practiced 
with modification within the spirit and scope of the claims. 
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WHAT IS CLAIMED IS: 

1. A method for mounting a grill to one of a first motor assembly and 
a second larger motor assembly with a mounting system, the mounting system 
including a plurality of fasteners, the first motor including an endshield including a 
plurality of attachment points and a plurality of openings, the attachment points for 

5 attaching the endshield to the first motor assembly, the openings for attaching the first 
motor assembly to the grill, said method comprising the steps of: 

attaching the first motor endshield to the motor assembly using the 
plurality of attachment points; and 

attaching the grill to one of the first motor assembly and the second 
1 0 motor assembly using the plurality of openings. 

2. A method in accordance with Claim 1 wherein the first motor 
endshield further comprises a plurality of bosses, the plurality of openings disposed 
within the plurality of bosses, said step of attaching the grill further comprising the 
step of inserting the plurality of fasteners through the first motor bosses. 

15 3. A method in accordance with Claim 2 wherein the first motor 

endshield attachment points include a plurality of second openings disposed within 
the endshield, said method further comprising the step of simultaneously forming 
threads within the plurality of first motor first openings with the plurality of fasteners 
while attaching the grill to the first motor assembly. 

20 4. A method in accordance with Claim 1 wherein the first motor 

endshield further comprises a plurality of self-clinching nuts, the self-clinching nuts 
disposed within the plurality of openings, said step of attaching the grill further 
comprising the step of inserting the plurality of fasteners through the grill into the first 
motor endshield self-clinching nuts. 

25 5. An endshield for a first motor assembly configured to attach to a 

grill, the grill configured to attach to one of a first motor assembly and a second larger 
motor assembly, said endshield comprising: 

a plurality of attachment points for attaching said endshield to the first 
motor assembly; and 
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a plurality of openings for attaching said endshield to the grill. 

6. An endshield in accordance with Claim 5 wherein said plurality of 
attachment points are disposed at a first diameter, said plurality of openings disposed 
at a second diameter. 

5 7. An endshield in accordance with Claim 6 wherein said first 

diameter larger than said second diameter. 

8. An endshield in accordance with Claim 7 further comprising a 
plurality of bosses, said plurality of openings disposed within said bosses. 

9. An endshield in accordance with Claim 7 further comprising a 
1 0 plurality of self-clinching nuts. 

10. An endshield in accordance with Claim 9 wherein said plurality of 
self-clinching nuts are disposed within said plurality of openings 

11. A motor assembly comprising: 

a grill configured to attach to one of a first motor assembly and a 
15 second larger motor assembly; and 

a first motor comprising an endshield comprising a plurality of 
attachment points and a plurality of openings, said attachment points configured to 
attach said endshield to said first motor assembly, said openings configured to attach 
said first motor endshield to said grill. 

20 12. A motor assembly in accordance with Claim 1 1 wherein said first 

motor endshield openings are sized to receive a plurality of fasteners for connecting 
said first motor to said grill. 

13. A motor assembly in accordance with Claim 12 wherein said first 
motor endshield attachment points disposed at a first diameter, said first motor 

25 endshield openings disposed at a second diameter. 

14. A motor assembly in accordance with Claim 13 wherein said first 
diameter smaller than said second diameter. 


-8- 


03-DV-7038 


15. A motor assembly in accordance with Claim 14 wherein said first 
motor endshield further comprises a plurality of bosses. 

16. A motor assembly in accordance with Claim 15 wherein said first 
motor endshield openings disposed within said first motor endshield bosses. 

17. A motor assembly in accordance with Claim 16 wherein said first 
motor endshield further comprises a plurality of self-clinching nuts. 

18. A motor assembly in accordance with Claim 17 wherein said first 
motor endshield self-clinching nuts disposed within said motor endshield openings. 
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METHODS AND APPARATUS FOR ATTACHING A 
GRILL TO A MOTOR 

ABSTRACT OF THE DISCLOSURE 

A mounting system for a motor assembly includes a plurality of 
fasteners for mounting a grill to a motor. The motor includes an endshield including a 
plurality of attachment points for attaching the endshield to the motor assembly and a 
plurality of openings for attaching the endshield to the grill. The grill is configured to 
be mounted to one of a first motor assembly and a second motor assembly. The 
endshield is formed with either a plurality of bosses including openings or a plurality 
of self-clinching nuts pressed into the plurality of openings. 
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Armstrong Teasdale LLP, One Metropolitan Square, Suite 2600, St. Louis, MO 63102, jointly, and each of them severally, 
my attorneys and attorney, with full power of substitution, delegation and revocation, to prosecute this application, to make 
alterations and amendments therein, to receive the patent and to transact all business in the Patent and Trademark Office 
connected therewith. 

I hereby direct that all correspondence and telephone calls in connection with this application be addressed to the said 

John S. Beulick, Reg. No. 33,338 

Armstrong Teasdale LLP 

One Metropolitan Square, Suite 2600 

St Louis, MO 63102. 

Telephone No. (314) 621-5070. 
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I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the application and any patent issued 
thereon. 

SOLE OR FIRST INVENTOR: 

Full Name: Lester Bruce Ashe, Jr. 

Signature: Date: 

Residence: Fort Wayne, Indiana 46808 

Citizenship: USA 

Post Office Address: 3420 Butler Court, Fort Wayne, Indiana 46808 


SECOND JOINT INVENTOR, IF ANY: 
Full Name: Timothy Wilbur Carey 


Signature: Date: 

Residence: Kendallville, Indiana 46755 


Citizenship: USA 


Post Office Address: 618 East North Shore Drive, Kendallville, Indiana 46755 

THIRD JOINT INVENTOR, IF ANY: 
Full Name: Michael Andrew Cook 

Signature: 

Residence: Silver Lake, Indiana 46982 



Citizenship: USA 


Post Office Address: 10344 South 200 West, Silver Lake, Indiana 46982 


FOURTH JOINT INVENTOR, IF ANY: 
Full Name: Son Cao Huynh 


Signature: Date: 

Residence: Fort Wayne, Indiana 


Citizenship: USA 


Post Office Address: 1215 Foxmoor Run, Fort Wayne, Indiana 46835 


FIFTH JOINT INVENTOR, IF ANY: 
Full Name: Laura Ann Leany 


Signature: Date: 

Residence: Fort Wayne, Indiana 46835 


Citizenship: USA 


Post Office Address: 2706 Northgate Boulevard, Apartment 8, Fort Wayne, Indiana 46835 
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